General Considerations
All experimental procedures were performed under an atmosphere of either dinitrogen or argon, using standard Schlenk line techniques or an MBraun Unilab glovebox, unless otherwise stated. General solvents for synthetic chemistry were dried using an Innovative Technology anhydrous solvent engineering system or were distilled from an appropriate drying agent under N 2 as necessary. 
Synthetic procedures
[IrCl(cod)(IMes)], 2, and 3,4,5-trideuteriopyridine were prepared according to published literature methods.
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Evaluation of catalyst loading
The effect of catalyst loading on the degree of enhancement observed for pyridine was investigated. A range of samples were prepared, each comprising of 600 µ µ µ µL of a methanol solution of the catalyst and pyridine, with catalyst and substrate concentrations as detailed below in Table s1 . Each sample was then degassed before 3 atmosphere of parahydrogen was admitted. The initial reaction with H 2 was monitored by 1 H NMR spectroscopy until complete consumption of the iridium starting material [IrCl(cod)(IMes)] had occurred. At this point the sample is activated. The sample was then degassed and 3 atm. of fresh parahydrogen admitted. The sample was then shaken at earth's magnetic field for 10 seconds before being rapidly inserted into the spectrometer where a single scan 1 H NMR spectrum was acquired. After complete relaxation of the polarisation a second NMR spectrum was obtained with the same acquisition parameters in order to measure the signal due to thermal polarisation. The enhancements were then calculated as described in section six of this document.
For each sample, three polarisation/measurement steps were completed and the calculated enhancements from each step averaged to give the values presented below in Table s1 : Catalyst and substrate concentration for studies on the effect of substrate : catalyst ratio on the degree of enhancement observed for pyridine. The total volume of all samples was always 600 µL. Table s2 : Effect of the catalyst loading (precatalyst used was [IrCl(cod)(IMes)]) on the pyridine 1 H enhancements for the indicated sites when the reaction occurs in the earth's magnetic field.
Effect of para-H 2 pressure
The effect of the parahydrogen pressure on the degree of enhancement observed for the two meta protons of pyridine was then investigated. A sample was prepared containing 600 µL of a d 4 -methanol solution which was 103.45 mM in pyridine and 5.17 mM in [IrCl(cod)(IMes)]. This sample was then polarised for a series of reactions at a range of pressures of parahydrogen and the degree of enhancement observed at each pressure was quantified. These data are summarised in Figure s1 
Kinetics of H 2 and pyridine exchange in [4a]Cl
The activation parameters for H 2 and pyridine exchange in [4a] Cl are presented below in Table s3 . The rate data used in obtaining these values for these processes at a range of 6S temperatures are presented in Tables s4 and s5 . Eying plots are shown in Figure s2 and Figure s3 The activation parameters use twice the rate constants for of forward reaction in order to take into account reversibility at the transition state. Experimentally, the reference spectra were acquired with the same sample that was used for the hyperpolarised measurement after it had fully relaxed (typically 5-10 minutes at high magnetic field). Reference and polarized spectra were collected using identical acquisition parameters, particularly the receiver gain. The raw integrals of the relevant resonances in the polarized and unpolarized spectra were used to determine the enhancement level.
Field dependent polarisation transfer studies
In order to complete these studies a flow system was designed to enable a solution containing the catalyst [IrCl(cod)(IMes)] and the nitrogen heterocycle pyridine to be polarised using parahydrogen within a reaction chamber outside the main NMR magnet. This solution was then transferred into the Bruker Avance III series 400 MHz spectrometer for interrogation in a NMR flow probe. Once interrogated, the solution could be returned to a polarising chamber and this process repeated as required. A coil surrounded the reaction chamber such that a magnetic field could be generated in the z direction. This coil was designed to produce static DC fields in the range of -150 to 150 G.
The reaction chamber contained a solution comprising [IrCl(cod)(IMes)] (10 mg), the nitrogen heterocycle (0.31 mmol), and 3 mL d 4 -methanol. Parahydrogen, prepared by cooling hydrogen gas over charcoal in a copper block at 30 K, was then bubbled through the solution at a pressure of 2 bar for ten seconds before this flow was stopped. The solution was then allowed to settle for one second before transferring into the TXO flow probe head (flow cell volume 200 µl) that was located within the NMR system. Once the solution had transferred into the NMR flow probe head it was allowed to settle for 1 s before a single scan 1 H NMR spectrum was collected. In order to probe the signal intensity variation with the magnetic field experienced by the sample during the reaction, a series of 1 H NMR spectra were collected, in steps of 5 G. Five NMR spectra were collected at each point to ensure reproducibility. The solution was allowed to equilibrate for five minutes to ensure that the polarisation level had decayed to its thermal equilibrium value between each run.
The following figures highlight the effect of the magnetic field on the polarisation transfer from parahydrogen. This clearly results in a substantial variation in the degree of signal enhancement when compared with the same NMR spectrum collected under normal, thermal, conditions. The resonances shown in Figures s4 -s6 were recorded in the same experiment (i.e. the data for the different resonances are extracted from a single 1 H trace at each magnetic field). 
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X-Ray Structure of 4a[PF 6 ]
Crystals of 4a[PF 6 ] were grown by preparing a saturated solution of [Ir(cod)(MeCN)(IMes)]PF 6 in methanol (0.6 mL). Pyridine (3 µL) was then added to this solution, which was subsequently degassed and placed under 3 atm. of H 2 . Crystals formed on standing at room temperature for several days.
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177.2(3) using three different levels of theory, (RI-)BP86/SV(P), BP86/lanl2dz and (RI-)PBE0/def2-TZVP. All three methodologies yielded structures closely resembling the experimental X-ray structure but the closest match was achieved using (RI-)PBE0/def2-TZVP, with BP86/lanl2dz a very close second. As a result, given the very considerable computational economy savings associated with BP86/lanl2dz compared with (RI-)PBE0/def2-TZVP, it was decided to use the former as the basis of the geometry optimizations and vibrational frequency calculations performed for the species involved in each subsequent step of the reaction. These calculations were followed by single point calculations performed using the TPSSTPSS functional combined with the aug-cc-pVDZ basis set. The objective of these higher level single point calculations was to obtain more reliable energies. 
